It has been hypothesised that increased asthma prevalence in westernised countries is associated with changes in lifestyle factors, including a poorer diet. However, little is known regarding the association between diet quality and asthma. In the diet-asthma association, the role of BMI as a potential mediator needs clarification; moreover, potential effect modification by non-diet sources of oxidants, such as smoking, merits investigation. We investigated the association between diet quality and change in asthma symptoms, as well as assessed effect modification by smoking, while accounting for BMI as a potential mediator. Using data from the French prospective Epidemiological study on the Genetics and Environment of Asthma study, we assessed diet quality using the Alternate Healthy Eating Index 2010 (AHEI-2010) at baseline and change in asthma symptoms (stable (reference), worsening, improved; mean follow-up time: 7 years). Mediation analysis was used to disentangle total and direct effects and the indirect effect mediated by BMI. The analyses included 969 adults (mean age 43 years; 49 % men; 42 % ever asthma). We observed a significant interaction between smoking and AHEI-2010 on change in asthma symptoms (P for interaction = 0·04). Among never smokers (n 499), we observed a positive total effect (multivariable OR 1·39; 95 % CI 1·07, 1·80) and a positive direct effect (OR 1·41; 95 % CI 1·09, 1·80) of the AHEI-2010 (per ten-point increment) on improved symptoms. No indirect effect mediated through BMI was observed (OR 0·99; 95 % CI 0·91, 1·07). Among former and current smokers, all effects were statistically non-significant. Better diet quality was associated with improved asthma symptoms over time in never smokers, independently of BMI.
The increased worldwide prevalence of asthma, particularly in westernised countries and countries transitioning to a western lifestyle, has suggested that this increase may result from changing environmental and behavioural factors (1) . In particular, modification in dietary habits (i.e. decreased intake of fruits/ vegetables and increased intake of 'westernised' ultra-processed foods) has led to a decreased intake of antioxidant vitamins and fatty acids and has been proposed as a plausible explanation for the increase in asthma prevalence (2) . On the basis of this prevailing hypothesis, most of the diet-asthma studies have focused on antioxidant or anti-inflammatory properties of dietary factors. However, taken together, these findings are inconclusive (3) , probably due to the complexity of both the exposure and the outcome, and consequently of their association.
Regarding diet assessment, studies on specific foods or nutrients have traditionally been conducted. Nevertheless, several conceptual and methodological limitations have been raised. A major concern is the fact that foods are consumed in the form of complex combinations (i.e. dishes and meals), which can interact with each other and influence their bioavailability and absorption. Therefore, studying the effects of diet quality, which can take into account correlations and interactions among foods and nutrients, has been proposed as an alternate approach (4) . Diet scores of diet quality, based on established knowledge on the role of dietary intakes in prevention of major chronic disease, may be of particular interest when investigating the role of diet in asthma among adults, for which no specific food or nutrient has clearly been identified. Summarising eleven diet components, the Alternate Healthy Eating Index 2010 (AHEI-2010) (5) is the latest evidence-based diet score reflecting the overall diet quality. Studying diet-asthma association using the AHEI-2010 diet score could provide some insight into the synergic effects of foods and nutrients on asthma.
Regarding asthma assessment, despite the wide use of incidence of doctor-diagnosed asthma as main outcome, there have been increasing concerns about its limitations. In particular, its dichotomous assumption of asthma fails to properly account for temporal phenotypic variability of the disease expression (6) . Thus, the asthma symptom score -a multicategorical measure -has been proposed to study risk factors for asthma in longitudinal studies (7, 8) . Applicable among individuals with and without asthma, the asthma symptom score either reflects asthma incidence or captures the temporal variability of the disease among individuals with asthma. The asthma symptom score, which has greater power in investigating risk factors (7, 8) , may be particularly relevant to studies on dietary factors and asthma. Two challenges manifest themselves when investigating the diet-asthma association. First, as obesity is a likely risk factor for asthma (9) , and that better diet quality has been associated with a lower risk of obesity (10) , it is reasonable to posit that BMI is a potential mediator rather than a confounder in the diet-asthma association (11) . The traditional analysing approach, in which BMI is adjusted for as a covariate, can over-adjust the association (12) . To the best of our knowledge, no study has investigated the association between healthy diet and change in asthma symptoms, while addressing BMI as a mediator. Second, diet may interact with environmental and behavioural factors, some of which may be related to pulmonary oxidant/antioxidant balance and inflammation -two physiological processes involved in lung health (13) . Given that cigarette smoking, which is an important source of oxidants, has been associated with increased risk for adult-onset asthma (14) and worse control of the disease (15) , addressing the potential modifying effect of smoking in the diet-asthma association is particularly relevant to clarifying the role of diet as a risk factor itself.
In the present longitudinal study, we aimed to investigate the association between diet quality estimated through the AHEI-2010 diet score and change in asthma symptoms considering BMI as a potential mediator, as well as to evaluate effect modification by smoking.
Methods

Study sample
The Epidemiological study on the Genetics and Environment of Asthma (EGEA) study (EGEA, bronchial hyperresponsiveness and atopy) was initiated in 1991 and recruited 2047 participants from five cities in France (https://egeanet.vjf.inserm.fr/index. php/fr/), including asthma cases, their first-degree relatives and a group of controls. Protocol and descriptive characteristics of the EGEA study have been previously published (16, 17) . Between 2003 and 2007, this population was contacted again for the second survey (EGEA2). Out of 2002 living participants, 1601 had a complete medical examination and completed a detailed respiratory questionnaire. Participants were also invited to complete a FFQ at EGEA2. Between 2011 and 2013, the third survey (EGEA3) -a follow-up study of EGEA2 -was performed using a self-administered questionnaire.
As diet was only measured at EGEA2, we used data collected at EGEA2 as baseline and EGEA3 as the follow-up. A total of 1601 subjects were recruited at EGEA2, and we applied several exclusion criteria in our analysis (online Supplementary  Fig. S1 ). Participants were excluded at baseline on the basis of the following: (i) if they were <16 years old (n 35); (ii) did not fill in the FFQ (n 109), had an inadequate assessment of diet (i.e. blank item ≥ 4, n 60) or had an implausibly high or low total energy intake (18) (i.e. for men: <800 or >17 573 kJ/d (>4200 kcal/d), for women: <500 or >14 644 kJ/d (>3500 kcal/d); n 161); (iii) had missing data for the asthma symptom score at EGEA2 (n 10); or (iv) had missing data for smoking status (n 2). The final baseline population included 1224 participants. During follow-up, twenty-five participants died, twenty-one changed their address, 117 did not respond at EGEA3 and twenty-two refused to participate at EGEA3. A total of 1039 participants responded to the EGEA3 questionnaire. Compared with respondents at EGEA3 (n 1039), participants lost to followup (n 185) were more likely to be men (P < 0·001), had lower AHEI-2010 scores (mean score: 50 v. 52, respectively; P = 0·03), and had similar age, BMI, educational level, physical activity and asthma status (P > 0·05) (online Supplementary Table S1 ). After further excluding seventy participants with missing data for the asthma symptom score assessed at EGEA3, the final study sample included 969 participants.
Diet quality and change in asthma symptoms
Compared with included participants (n 969), excluded adults (n 597) had similar age, BMI, physical activity, sex, smoking status and asthma status (P > 0·05), but they less often had higher education levels (43 v. 51 %, respectively; P = 0·002) (online Supplementary Table S2) .
This study was conducted according to the guidelines laid down in the Declaration of Helsinki, and all procedures involving human subjects/patients were approved by the relevant institutional review board committees (Cochin Port-Royal Hospital and Necker-Enfants Malades Hospital, Paris). Written informed consent was obtained from all subjects/patients.
Dietary intakes
At EGEA2, a 118-item, semi-quantitative FFQ based on a French, validated dietary questionnaire (19) (20) , we calculated nutrient intakes and total energy intake (kJ/d (kcal/d)).
Scoring criteria of the AHEI-2010 have been described in detail elsewhere (5) . In brief, the AHEI-2010 score includes eleven components. A high AHEI-2010 score denotes high intake of vegetables, fruits, whole grains, nuts and legumes, long-chain n-3 fatty acids and PUFA; moderate intake of alcohol; and low intake of sugar-sweetened drinks and fruit juice, red/processed meat, trans-fat and Na. For each component, a score from 0 to 10 was allocated based on its intake, and intermediate values were scored proportionally. The total AHEI-2010 score sums scores of all the eleven components, and ranges from 0 to 110; a higher score represents a healthier diet. In the EGEA study, we calculated a modified AHEI-2010 including all the items except for trans-fat, which is not available in the French food composition table from the SU.VI.MAX study; intake of whole grains was estimated though intake of cereal fibre. Foods and nutrients included in the scoring of each component of the AHEI-2010 are presented in the online Supplementary Table S3 . Therefore, the highest value for the AHEI-2010 diet score in the EGEA study was 100 (rather than 110). The AHEI-2010 diet score was used as a continuous variable in the analysis.
Change in asthma symptoms
The asthma symptom score has been validated as a continuous measure, which is applicable in individuals with and without asthma, to study risk factors for asthma in longitudinal studies.
Compared with dichotomous definitions of asthma, increased power in identifying risk factors was suggested when using the asthma symptoms score (7, 8) . The asthma symptom score was calculated at both EGEA2 and EGEA3. Ranging from 0 to 5, the score is based on the number of respiratory symptoms occurring during the past 12 months reported in the questionnaire: (i) breathless while wheezing, (ii) woken up with chest tightness, (iii) attack of shortness of breath at rest, (iv) attack of shortness of breath after exercise and (v) woken by attack of shortness of breath. Change in asthma symptom score for each individual was categorised as 'stable' if EGEA3 score − EGEA2 score = 0, 'worsening' if EGEA3 score − EGEA2 score >0 and 'improved' if EGEA3 score − EGEA2 score <0.
Other variables
Weight and height of the participants were measured at EGEA2 by trained health technicians. Body weight was measured in kilograms; height was measured to the nearest centimetre using a stadiometer. BMI (kg/m 2 ) was calculated as weight/height 2 , and was used as a continuous variable in the analysis. Age, sex, smoking status (never and former and current smoking), educational level (university degree or equivalent) and physical activity were assessed at baseline (EGEA2). Leisure-time physical activity was assessed in metabolic equivalent (MET) per week, taking into account a variety of intensive activities (such as jogging, aerobic, swimming, cycling, tennis, soccer, digging in the garden), moderate activities (such as cleaning, walking, golf, slight gardening) and light activities (such as reading, watching TV, office work, driving, eating). Average physical activity was estimated by summing the product of average activating active time per week and the MET value of each activity.
To take into account the case-control design of the EGEA study, we also defined asthma status at EGEA2 (ever asthma or never asthma). Ever asthma was defined by being recruited as an asthma case in chest clinics at EGEA1 or responding positively to at least one of the two questions at EGEA1 or EGEA2: (1) 'Have you ever had attacks of breathlessness at rest with wheezing?' and (2) 'Have you ever had asthma attacks?'. Never asthma was defined by absence of asthma at EGEA1 and EGEA2.
Statistical analysis
As smoking may modify the association between overall diet quality and change in asthma symptoms, we formally tested the interaction between smoking habits and AHEI-2010 score. As the interaction was significant (P for interaction = 0·04), analyses were conducted separately among never, former and current smokers.
In the association between overall diet quality and change in asthma symptom score during follow-up (stable, worsening or improved), BMI at baseline was considered as a potential mediator, and age, sex, educational level, leisure-time physical activity, total daily energy intake and asthma status at baseline were considered as potential confounders (Fig. 1) . To disentangle the direct effect and the indirect effect mediated by BMI, we applied a mediation analysis in the counterfactual framework (21, 22) . In brief, using a marginal structural model, the mediation analysis was implemented by the following steps: (i) we created a new data set by repeating each observation ten times (21) including a new variable A*, which was each time set to randomly drawn values from a normal distribution with the mean and standard deviation matching the observed AHEI-2010 score (denoted by A); (ii) a generalised linear regression model was applied to the new data set to estimate the association between BMI and AHEI-2010 score, first using the original variable A and then the new variable A*; (iii) using predicted probabilities from the models with A and A*, the individual, stabilised weights were calculated as
where C denoted all the confounders; and (iv) a weighted, multinomial logistic regression model was applied to simultaneously estimate the association between AHEI-2010 (A and A*) and change in asthma symptom score.
To evaluate how much of the total effect was due to the effect of BMI, we calculated the 'proportion explained' by BMI as (OR TE − OR DE )/(OR TE − 1) (22) , where OR TE and OR DE were, respectively, the OR of total effect and direct effect. The total, direct and indirect effects were presented as OR comparing with the stable score group per ten points increment in the AHEI-2010 score. 95 % CI were estimated using 1000 bootstrap samples.
Interactions between AHEI-2010 and BMI were tested by adding the product term of A × A* in the model. As no interaction was observed between AHEI-2010 diet score and BMI, the exposure-mediator interaction term was not included in our mediation model (P for interaction = 0·70, 0·94 and 0·73 among never, former and current smokers, respectively).
We assumed that the following conditions were satisfied for the application of mediation analysis (21) : no unmeasured confounders for the associations between (i) AHEI-2010 and asthma score, (ii) BMI and asthma score, (iii) AHEI-2010 and BMI; and (iv) no BMI-asthma score confounders affected by the AHEI-2010. As women have a healthier diet than men (23) , we conducted analyses stratified based on sex. Considering the case-control design of the EGEA study, we also performed a stratified analysis on asthma status at EGEA2. Participants with high daily total energy intake are more likely to be overweight or obese in case of inadequate physical activity, but they could have a relatively high AHEI-2010 score because of high intakes of healthy foods. Thus, we further evaluated whether the association was modified by total energy intake (low (<9966 kJ/d (<2382 kcal/d), median value) v. high (≥9966 kJ/d (≥2382 kcal/d)) energy intake). Besides, to minimise the possible overlap between asthma and chronic obstructive pulmonary disease (COPD), we conducted a sensitivity analysis excluding participants who had a ratio of post-bronchodilator forced expiratory volume in 1 s to forced vital capacity (FEV 1 :FVC) <70 % (24) . All analyses were performed using SAS version 9.3 (SAS Institute Inc.).
Results
Characteristics of the population
Among 969 participants included in this analysis, 49 % were men and 42 % had ever asthma at baseline (EGEA2) ( Table 1 ). The mean age was 43 years; 51 % of the participants were never smokers, 27 % former smokers and 22 % current smokers. The AHEI-2010 diet score varied from 23·5 to 80·9, with a mean score of 51·6 (online Supplementary Fig. S2 ). The mean AHEI-2010 score was higher among former smokers than never and current smokers (online Supplementary Fig. S3 and S4 ). Roughly half of the participants (47 %) reported no asthma symptoms at baseline, 23 % reported one asthma symptom and 30 % reported more than one asthma symptom (Table 1) .
Compared with never smokers, former smokers were older, more likely to be men, overweight or obese and had higher scores (healthier intakes) for intakes of sweetened drinks and for alcohol. Current smokers also differed from never smokers in that they were younger, more likely to be men, less likely to be overweight or obese, had a higher score for alcohol intake and had lower scores (less healthy intake) for fruit as well as for red/processed meat intakes.
Association between overall diet quality and change in asthma symptom score
The mean follow-up time for the participants was 7 years (varies from 5 to 9 years). Among never smokers, 54 % of the participants had a stable symptom score between EGEA2 and EGEA3, 19 % had worsening symptom score and 27 % had improved symptom score; the mean AHEI-2010 diet scores were 50·7, 49·2 and 51·9, respectively. The AHEI-2010 was negatively associated with BMI (adjusted β: −0·05; 95 % CI −0·09, −0·01; P = 0·03). The means of BMI were 24·1, 24·2 and 25·6 kg/m 2 among participants who had stable, improved and worsening symptoms, respectively. Per 1 kg/m 2 increment in BMI, the adjusted OR were 1·02 (95 % CI 0·96, 1·07) when comparing the improved group with the stable group and 1·08 (95 % CI 1·02, 1·14) when comparing the worsening group with the stable group. Using mediation analysis, the OR for the total effect was 1·39 (95 % CI 1·07,1·80) per ten points increment in the AHEI-2010 score comparing the improved group with the stable group, after adjustment for age, sex, educational level, physical activity, 
EGEA, Epidemiological study on the Genetics and Environment of Asthma; MET, metabolic equivalent; AHEI-2010, Alternate Healthy Eating Index 2010. * Overall P values were calculated from ANOVA for continuous variables (e.g. age) and from Pearson's χ 2 test for categorised variables (e.g. sex) among the never, former and current smokers.
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total energy intake and asthma status (Fig. 2) . The OR was 1·41 (95 % CI 1·09, 1·80) for the direct effect, and no indirect effect mediated through BMI was observed (0·99 (95 % CI: 0·91, 1·07), accounted for 5 % of the total effect). No association was observed between AHEI-2010 scores and worsening asthma symptoms.
Among former smokers and current smokers, we observed no association between the AHEI-2010 diet score and the change in asthma symptom score (Table 2) .
Sensitivity analysis
As the association was observed among never smokers only, we performed several sensitivity analyses in this subgroup of participants. Several stratified analyses (according to sex, asthma status at baseline and total energy intake) showed similar results, although the statistical power was limited ( Table 3 ). The analysis excluding participants who had a ratio of FEV 1 :FVC < 70 % (n 47) yielded similar results: comparing the improved group (n 123) with the stable group (n 375), the adjusted OR was 1·47 (95 % CI 1·07, 1·98) for the total effect, 1·47 (95 % CI 1·08, 1·96) for the direct effect and 0·99 (95 % CI 0·90, 1·07) for the indirect effect mediated through BMI.
Modelling change in the asthma symptom score as a continuous variable also showed a consistent association between AHEI-2010 diet score and improvement in asthma symptoms among never smokers only: the adjusted β was 0·13 (95 % CI 0·01, 0·25) for the total effect, 0·12 (95 % CI 0·01, 0·24) for the direct effect and 0·01 (95 % CI −0·03, 0·05) for the indirect effect mediated through BMI.
Discussion
In this prospective study with a 7-year follow-up period, we report a significant association between high diet quality (measured by the AHEI-2010 diet score) and improvement in asthma symptoms over time among never smokers only. Smoking habit appeared to be an effect modifier in the healthy diet-asthma association. Further, using mediation analysis in the counterfactual framework, BMI was unlikely a mediator in this association.
Assessment of overall diet either through dietary patterns or diet scores is the best available tool to take into account correlations and interactions among foods and nutrients (4) . Although dietary patterns are derived using data-driven statistical methods and vary according to studies, diet scores are developed A mediation analysis in the counterfactual framework was applied to estimate the total, direct effects and the indirect effect mediated through BMI, after adjustment for age, sex, educational level, leisure-time physical activity, total daily energy intake and asthma status. OR and 95 % CI were estimated for each increment of ten points in the AHEI-2010 diet score using 1000 bootstrapped samples.
, Worsening (n 93); , stable (n 269) (reference);
, improved (n 137). Ref.
, referent values. * OR and 95 % CI were estimated for each increment of ten points in AHEI-2010 from 1000 bootstrapped samples. Total, direct and indirect effects were estimated using a mediation model, taking into account BMI as a mediator in the association between AHEI-2010 diet score and change in asthma symptoms, after adjustment for age, sex, educational level, leisure-time physical activity, total daily energy and asthma status.
on the basis of established knowledge on nutrition, and thus provide a common tool to evaluate the potential effect of overall diet quality in different populations (4) .To date, a few studies have looked into the association between diet quality and asthmarelated outcomes in adults. According to a case-control study in Portugal, higher adherence to the 'alternate Mediterranean Diet' (high intakes of vegetables, legumes, fresh fruits, nuts, whole grains, fish, ethanol, ratio of monounsaturated:saturated fat and low red:processed meat intake) was associated with better asthma control (25) . A randomised controlled trial (RCT) conducted in New Zealand reported no improvement in asthma control over 12 weeks for the interventional groups encouraged to adopt a Mediterranean diet, but perhaps due to the small sample size (n 38) and the short follow-up time (26) . Recently, a pilot RCT performed in the USA (27) reported that adults with persistent asthma had better asthma control after a 6-month healthy eating intervention based on the Dietary Approaches to Stop Hypertension score summing nine nutrients (including total fat, saturated fat, protein, cholesterol, fibre, Mg, Ca, Na and K). Regarding incidence of asthma, one US study reported no association between AHEI-2010 and adult-onset asthma in men and women (28) .
Rather than an aetiological risk factor for incidence of asthma, investigators have proposed that dietary factors are more likely to be a disease modifier among adults (29) . Under this circumstance, the asthma symptom score might be a more proper and powerful tool for investigating the association between diet scores and asthma. On the basis of five symptoms specific to asthma, the change in asthma symptom score predicts asthma incidence and activity among participants without asthma (7, 8) , and captures relapse or exacerbation of the disease among participants with asthma. Recently, using the asthma symptom score, we reported a positive association between high cured-meat intake and worsening asthma symptoms (30) , although two studies in the USA previously reported no association between cured-meat intake and asthma when using the dichotomous definition of asthma incidence (31, 32) . As our study sample included 42 % participants with ever asthma, we performed a stratified analysis according to asthma status at EGEA2. Results of similar magnitude were obtained in participants with and without asthma at EGEA2, suggesting that all participants, regardless of their asthma status at baseline, might have respiratory health benefits by following the AHEI-2010 eating advice. Ref.
, referent values. * OR and 95 % CI were estimated for each increment of ten points in AHEI-2010 from 1000 bootstrapped samples. Total, direct and indirect effects were estimated using a mediation model taking into account BMI as a mediator, after adjusting for all potential confounders except the stratifying variable. † Stratified into two groups according to median of total energy intake (9966 kJ/d (2382 kcal/d)).
Interestingly, our study showed that among never smokers those with a higher AHEI-2010 diet score were more likely to have improved symptoms over time, and this association was not observed among former or current smokers. Different from our finding, some cross-sectional studies reported associations between antioxidant dietary intakes and asthma only in smokers (33, 34) , hypothesising that smokers who had a higher exposure to oxidants were more likely to benefit from antioxidant dietary intake than never smokers. However, associations between dietary intakes and asthma in both current and former smokers may result from residual confounding by smoking (e.g. smoking intensity and length of time). To minimise potential biases, many asthma studies -RCT in particular -restrict participants to never or non-current smokers (35, 36) . Besides unhealthy dietary habits, smoking is also associated with other lifestyle factors including sedentary behaviour, and smoking cessation is related to weight gain and overweight (37) . Smoking, together with related risk factors for asthma, may attenuate the potential beneficial effect of healthy eating on asthma. Furthermore, smokers appeared to have altered airway inflammation and corticosteroid insensitivity (15) , and might represent a particular phenotype of asthma (38) . In line with these findings, the results of the present study suggest that smoking is a likely effect modifier in the healthy diet-asthma association. The role of smoking should be carefully addressed in studies on the healthy diet-asthma association and analyses stratified according to smoking are recommended.
As obesity is a likely risk factor for asthma (39, 40) , it may be a mediator rather than a confounder in the diet-asthma association, in which case adjustment for BMI in the analysis could lead to biased results (11) . In the present study, we applied a mediation analysis in the counterfactual framework (21) to study the association between AHEI-2010 and change in asthma symptoms, as well as to quantify the direct effect and indirect effect mediated through BMI. Despite significant total and direct effects, no indirect effect through BMI was observed. Besides, we observed similar results among participants with high or low total energy intake, which do not support the hypothesis that participants with low total energy intake could have more benefits because of a healthier weight. Thus, in this study, BMI was unlikely the key to explain the association between AHEI-2010 and improved asthma symptoms. However, other potential mediators could be involved. For instance, biological markers implicated in specific pathways, such as the response to oxidative/nitrosative stress or inflammation, are likely to advance our understanding regarding the diet-asthma association (41) . We acknowledge a few potential limitations of our study. First, as the AHEI-2010 diet score was associated with COPD (28) , the potential overlap between asthma and COPD could contribute to the association between AHEI-2010 and asthma. However, it is unlikely in the present study as similar associations were observed when we excluded participants with FEV 1 : FVC <70 % in the analysis. Second, we acknowledge the possibility of misclassification of the AHEI-2010 assessed by the FFQ. As data for trans-fat were not available in the French food composition table (20) , the AHEI-2010 diet score in the EGEA study was calculated without this item, and therefore may not be completely comparable with those in other studies. However, the impact of lacking trans-fat on the investigated association is limited, because, to the best of our knowledge, no evidence has been found on the association between trans-fat and asthma in adults. Third, we acknowledge that potential attrition bias could exist in the present study, as participants lost to follow-up were more likely to be men and had lower AHEI-2010 scores. In addition, reverse causation might still exist in this study. However, the longitudinal design of this study has minimised the possibility, and the change in diet resulting from asthma status is less likely compared with other chronic disease.
Finally, similar to any other observational study, even though we controlled for several potential cofounders, the assumption of no unmeasured confounding that is necessary for the validity of our results could be a limitation. In summary, better diet quality, reflected by a higher AHEI-2010 score, was associated with improved asthma symptoms over time in never smokers, and the association was not mediated through BMI. These findings support the importance of a healthy diet in multi-interventional programmes for asthma and extend the relevance of the AHEI-2010 for lung health. reagents or provided essential materials; Z. L., E. K.-G., O. D., J. G.-A., V. S., C. A. C., R. N. and R. V.: analysed data or performed statistical analysis; Z. L., R. N. and R. V.: wrote the paper and have the primary responsibility for the final content; all the authors have read the manuscript and provided critical revision of the manuscript for important intellectual content and approved the final version.
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